Burdock Leaves: Cellular and Antimicrobial Effects in Burn Wound Treatment by Herring, Kelsie L.
Burdock leaves: cellular and antimicrobial effects in burn wound treatment
Kelsie Herring, Advisor: Stephanie Strand
Biochemistry and Molecular Biology: The College of Wooster, OH 44691
Abstract
A traditional burn wound treatment (especially used in the
Ohio/Pennsylvania regions by the Amish) using Arctium spp. (burdock),
has been associated with diminished pain, reduced skin grafts, minimal
scarring, few bacterial infections, and decreased healing time. This study
investigated the potential antimicrobial and cellular effects of burdock.
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Microarray Assays
Growth inhibition assays analyzed the antimicrobial activity of 8
accessions of burdock against prevalent burn wound colonizers:
Staphylococcus aureus, Staphylococcus epidermidis,
Escherichia coli, and Pseudamonas aeruginosa. Burdock demonstrated
the most antimicrobial activity against S. aureus, followed by S.
epidermidis and E. coli. There was significant variation of inhibition
between bacteria, but minimal variation among burdock accessions or
species. Cellular effects were studied through yeast genome expression
profiles using microarray hybridization, but incomplete results limit
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Figure 1 Microarray analysis was used to monitor the changes in yeast
Figure 4. Growth inhibition of S. aureus, S. epidermidis, and E. coli, and P.
aeruginosa. Zone of inhibition is reported as the average over all trials
without differentiating between burdock accessions. Error bars represent
standard error Although there was a significant difference (p<0 006)
Question:
1 Is burdock acting as an antimicrobial?
urt er specu at on at ur oc s potent a ro e n n ammat on an t ssue
regeneration. Moreover, it is suggested that burdock leaves, a honey
salve, and the body work together to provide protection against invasive
microbes and to help promote cellular regrowth.
Key questions and Experimental Approaches
.
gene expression in presence of burdock. Poor resolution of A) the
experimental as compared to B) sample data did not allow for analysis
of change in gene expression. Results were similar over 3 separate
trials. Gel electrophoresis confirmed the presence of RNA, and it is
assumed that cDNA was also properly transcribed. Future work should
thus optimize binding of the fluorescent dye. Figure adapted from
Genisphere 3DNA Array 900 kit protocol.
. .
between antibiotics (AMP) and burdock, burdock was a less effective
antimicrobial.
.
2. Does the presence of burdock have cellular effects on wound healing?
Approaches:
1. Monitor the inhibition of bacterial growth in the presence of burdock
2. Monitor changes in yeast gene expression in presence of burdock
Antimicrobial Assays
Summary
• Burdock is being used traditionally to treat burn wounds, but its
efficacy lacks rigorous scientific evidence and thus is not
supported by many physicians.
• Burdock does act as an antimicrobial but it is likely not the only
benefit in the burn treatment because it is not as effective as other
known antibiotics.
• Further research is needed to determine which yeast genes andFigure 5 A similar approach to that depicted in figure 3 was performed using
potential human homologues have corresponding changes in their
expression due to the presence of burdock.
• Preliminary studies were conducted on the role of burn wound
salve (CytoPro) and its effects on overall antimicrobial activity.
• Further, it is suggested that burdock works in a cooperative
manner with CytoPro and the body’s own cellular machinery in
producing the observed beneficial effects of burdock in this burn
treatment .Conclusions from Antimicrobial Assays
.
whole leaf punch outs instead of burdock powder to better reflect the
traditional wound treatment. Both Gram-positive species were more affected
by burdock significantly less than inhibition by the ampicilin positive control
(p<0.001) supporting treatment than the Gram-negative species, and overall
inhibition was our data in the burdock powder assays.
Figure 3. Experimental Approach. Various strains of bacteria were plated on
TSA media to ensure lawn growth, filter discs with burdock and the control
discs were placed on the media and incubated overnight. The zone of
inhibition (or clearing of bacteria caused by an antimicrobial from the disc)
was measured as the average of three radii. A larger zone corresponds to a
more effective antimicrobial effect.
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Acknowledgements• Burdock does act as an antimicrobial to inhibit the growth ofcommon burn wound colonizers: S. aureus , S. epidermidis, and E.
coli, but it has a weak effect.
• Burdock does not effect Gram-negative P. aeruginosa.
• Effectiveness of burdock as an antimicrobial does not appear to be
significantly different among plant accession or species.
• Burdock powder is more effective (creates a larger zone of
inhibition) than whole burdock.
